Modulation of thiopental-induced vascular relaxation and contraction by perivascular adipose tissue and endothelium.
Thiopental induces relaxation of vascular smooth muscle cells through its direct and/or indirect vasodilator effects. The perivascular adipose tissue (PVAT) and the endothelium are known to attenuate vascular contraction, and we have recently reported that PVAT potentiates the relaxation effect of propofol through endothelium-dependent and -independent mechanisms. Here, we studied the mechanisms of thiopental-induced vascular responses in relation to the involvement of PVAT and endothelium. Thoracic aortic rings from male Wistar rats were prepared with or without PVAT (PVAT+ and PVAT-) and with an intact endothelium (E+) or with the endothelium removed (E-) for functional studies. The contraction and relaxation responses of these vessels to thiopental in the presence of agonists and various receptor antagonists and channel blockers were studied. In vessels pre-contracted with phenylephrine or KCl, thiopental-induced relaxation was highest in vessels denuded of both PVAT and the endothelium. PVAT attenuated the relaxation response to thiopental, and this attenuation effect was reduced by both angiotensin II (Ang II) type 1 receptor antagonists CV-11974 (2-n-butyl-4-choloro-5-hydroxymethyl-1-[2'-(1H-tetrazol-5-yl)biphenyl-methyl]-imidazole) or losartan and the angiotensin-converting enzyme inhibitor enalaprilat. Thiopental at high concentration (3 × 10(-3) M) caused a contraction through an endothelin-dependent mechanism. Thiopental induced relaxation in rat aorta through an endothelium-independent pathway and the presence of PVAT, endothelium, or both attenuated this relaxation response through Ang II-dependent and endothelin-dependent mechanisms, respectively.